BACKGROUND: The impact factor (IF) is a common citation metric used for evaluating and comparing scientific journals within a certain field. Previous studies have shown that IFs are increasing. However, rates may depend on journal publication language. The aim of this study was to determine IF values and trends for general medical journals, comparing non-English-language with English-language journals. METHODS: For all journals categorised as "medicine, general and internal" (n = 150) in the Journal Citation Reports (JCR), publication language, country of origin and IFs for the last 10 years were recorded (2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010). Data were classified, analysed descriptively and compared using non-parametric tests. RESULTS: From 2001 to 2010, IFs increased for Englishlanguage and non-English-language journals (p <0.001). During the 10-year study period, IFs were higher for English-language than for non-English-language journals (p <0.001). In an international scientific community with English as the universal language of science, non-English-language journals should consider changing publication language, and adopt either a bi-or a monolingual approach. Publishing in English will increase citation counts and thus IFs, but, more importantly, scientific findings will be accessible to a much wider audience.
Introduction
Every year, Thomson Reuters publishes impact factors (IF) for more than 7,350 science journals in the Journal Citation Reports ® (JCR) [1] . The IF is used as a proxy measure for the relative importance of scientific journals, reflecting the relationship between citing and cited articles. More specifically, IF is the number of citations appearing in publications in a given year to articles published in a given journal in the previous two years, divided by the number of citable articles published in those two years [2] . Previous studies have demonstrated that IFs are increasing [3] [4] [5] , but rates may depend on publication language. Relatively few nonEnglish-language journals are included in the JCR, but the non-English-language journals which are included seem to have lower IFs compared with English-language journals [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Despite being one of the largest subject categories in the JCR, IF values and trends for the JCR subject category "medicine, general and internal" -to which general medical journals belong -have not been studied thoroughly. The aim of this study was to determine IF values and trends for general medical journals, comparing non-English-language with English-language journals as well as journals published in different continents.
Methods
All journals classified as "medicine, general & internal" in the JCR were analysed (150 journals in September 2011). For each journal, IFs for the last 10 years were recorded (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . Publication language and country of origin were also recorded. Data were grouped into separate categories: language (English-language, non-English-language or multi-language) and continent of origin (North America, Europe, Australia, Africa, Asia and South America)). Each category was analysed descriptively (number of journals, median IFs and IF inter-quartile range (IQR)). For English-language, non-English-language and multilanguage journals, Friedman's test (the non-parametric equivalent to the one-way ANOVA with repeated measures) was used to test for IF trends. This was done for the time periods [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2001] [2002] [2003] [2004] [2005] The proportion of non-English-language journals increased from 2001 to 2010 (from 12.2% [11/90] 
Interpretation
The main finding of this study was that non-English-language journals had significantly lower IFs than Englishlanguage journals. Although not significant, it is clear from the graphic presentation ( fig. 1a ) that IFs of English-language journals have increased at a higher rate than those of non-English-language journals during the last decade. This could suggest that scientific findings published in non-English languages do not have the same international impact as those published in English. From 2008, median IFs decreased for both categories (language and continent of origin). This could be due to the large increase in the number of journals with relatively lower IFs (i.e., non-English-language journals and/or journals from "non-English-speaking" continents). Within clinical medicine, several studies have examined different subject categories and possible associations between IF and language and/or continent of origin [6, 7, 9, 10, 13, 14] . In brief, findings suggest that IFs are increasing with rates depending on publication language and/or country of origin.
Figure 1b
Trends for journals classified as "medicine, general and internal" have not been studied thoroughly, despite the fact that it is one of the largest subject categories in the JCR. One study demonstrated increasing IF trends for seven high-impact general medical journals [7] . Another study analysed possible associations between 2003 IFs and publication language [15] . This study concluded that IFs of English-language general medical journals were significantly higher than those of non-English-language journals. In this study of general medical journals, IF values and trends over a ten-year period were analysed for different categories (language and continent of origin). Despite being more comprehensive than some previous studies, this one has some limitations, one of which may be that only general medical journals were included. Yet, IFs should not be used for comparison across different subject categories [5, 17, 18] . For instance, high IFs can be much more difficult to achieve in "small" specialities with few researchers, since the number of citations will be lower and there may be different citation traditions in different clinical fields. The IF has been the subject of major debate ever since this citation metric was devised. Most people agree that the IF reflects journal popularity and prestige, but the use of the IF to evaluate journal quality has been heavily criticised. The criticism mainly concerns "citation inflation" and the fact that IFs can be editorially manipulated [2, 19, 20] . In brief, IF increases when the number of "cited" articles increases -and/or the number of "citable" articles decreases.
As regards the former, some aspects are difficult to control: the amount of scientific literature is getting larger, reflecting the fact that the number of scientists as well as the number of scientific journals are increasing. Accessing scientific literature is getting easier because of "open access" and the fact that the quantity and quality of indexing and search engines are growing. Moreover, reference lists are getting longer: authors cite more articles and proportionately more of these citations are of recent articles (cf. the IF equation). In addition, trans-disciplinary citations and selfcitations (authors citing their own previous work) are getting more common [18, [20] [21] [22] [23] [24] . Editorial policies that may affect IFs include recruitment or selection of popular/controversial researchers whose articles will receive special attention and thus more citations. Favouring large and scientifically active research groups, thus increasing the potential for author self-citation, will also increase IF. Moreover, selecting specific article types or articles with specific outcomes are other options: review articles generally receive more citations compared with original articles and especially case reports, and articles with favourable outcomes receive more citations than negative or confirmatory studies. Reducing publication volume and/ or publishing fewer "citable" articles will also increase the IF (it is not known how "citable" articles are defined by Thomson Reuters; however, publications without an abstract and/or with a limited number of references are generally not regarded as citable [e.g. editorials, letters to editors and errata]). Finally, changing publication language into English will expand a journal's readership and thus the potential for receiving more citations [5, [25] [26] [27] [28] . The importance of publication language for journal visibility is interesting. Relatively few non-English-language journals are included in the JCR. The inclusion criteria of the JCR are not official, but publication language and thus international orientation are important parameters. Thomson Reuters states that the JCR is not and should not be "all-inclusive", albeit "comprehensive": "English is the universal language of science at this time in history. It is for this reason that Thomson Reuters focuses on journals that publish full text in English or at the very least the bibliographical information in English.
[…] However, going forward, it is clear that the journals most important to the international research community will publish full text in English" [29] . This declaration is somewhat in contrast to the fact that the number of non-English-language journals included increased by 145% from 2007 to 2010 (after having been stagnating during the previous six years, cf. table 1). Also, the proportion of non-English-language journals to English-language journals increased, though not significantly. It seems that Thomson Reuters has found it necessary to moderate their inclusion criteria, given the scale of criticism of the (previous) "exclusive" focus. There may also be a financial incentive to include journals, regardless of international orientation. It should however be mentioned that the increase in the number of non-English-language journals included may also reflect the fact that nonEnglish-language journals do play an important role in the scientific community -and that scientific work published in non-English languages does have an impact. Of course, non-English-language journals with high local circulations and established readerships are of great utility in disseminating knowledge of national/local importance. But publishing in a non-English language simply does not make sense if the ambition is to reach an international readership. Non-English-language journals are underrepresented in bibliographical indexing databases (such as MEDLINE, Embase etc.) and this means that articles published in these non-indexed journals are not accessible to (or citable for) a wider audience [16, 23] .
Apart from the fact that scientific work published in English is cited more often, authors prefer to submit to highimpact and thus English-language journals [30] . Whether or not IF is accepted as a valid measure of a journal's scientific quality, one must assume that articles published in these high-impact journals are generally associated with higher quality. For the reasons given above, non-English-language journals desirous of contributing to the international pool of knowledge should consider changing publication language, adopting either a bi-or a monolingual approach. Publishing in English (possibly in addition to the national language) will increase journal visibility, expand readership and thus increase the potential number of citations. The potential increase in IFs (or potential inclusion in the JCR) might have been a contributing factor for national journals that have already changed publication language into English [15, [31] [32] [33] . However, increasing IFs should not be the sole argument for changing publication language. From an ethical perspective, it could be argued that original research findings should not be published in small, local/ national languages and thus "hidden" from the international scientific community [33] . Instead, authors and editors should seek to communicate original research findings to as many readers as possible.
In conclusion, this study demonstrated that non-Englishlanguage general medical journals had significantly lower IFs than English-language general medical journals. In an international scientific community with English as the universal language of science, non-English-language journals should consider changing publication language, adopting either a bi-or a monolingual approach. Publishing in English will increase citation counts and thus IFs, but, more importantly, scientific findings will be rendered accessible to a much wider audience. 
